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AN _AUTOMATIC GOUNTING AMD RECORDING DEVIOE

L A
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This artiole states briefly the oonditions, which an
apparatus has to satisfy for oounting menufaotured artioles and
sesi-finished produots, und recording the work and idling of
each wni% of a menufeoturing plant. A desoription is given
of a ocounting recording device which satisfies the presentatiaca
requirements and is oeloulated to handle 20 machines simule

tanecusly. The device consists of a corresponding number of
i transmitting elements and the oounting and reocording apperatus;
T i the latker 1s comprised of integrating mechanisms and &

recording apparatus, marking the completion time for produosica

-~

1000 mamufestured sréicles) for every

o

£ eas

ecorded unig

machine individually, by a line ou the aounting and reccrding
‘ oard,
' In mass producticn, the oounting of manufactured artiocles
! snd recording the work of every unit of manufsoturing equip- )
ment acquires great importance. Automatio counting end regording “
pot cnly reflest the results of the work im the plant and fastory,

SRR ST

but also influences mass produotion.
The counting end recording oard, filled in sutomatically,

reflects the working rhythm of every machine and serves as an

s e RS

objective indioator of its produotion and standstills at different
timss of 4hs day. 7This iz one of the conditions for proper
production management, teohnioally end organisationally having

| the goal of inoreased production output with the s ame fecilities

’ and labor nﬁ%. The presence of an qbjeotive recording

‘ instrument inorsases the interest of the workers in raising the |we,|

labor produaﬁ"u*l Studying the counting-recording oards per=
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 § talning to different time intervals, makes it possible to analyze
"i mass production, and to determine the influence of technical

‘ and organizetional measures :l&’;;v have been carried out, Infor-
x mation on actual production of each manufeotured unit makes
possible a fixed time for repairs on a technical basis; these

[l %
data also permit alee—o keep, track of the tranaportation of

s throughout the shops and
factory, and to point out the w'hero e unfinished
production acoumulates, and rejets appear. Automatio counting

[ ! and recording simplifies the transyort-technological line, since

{ there is no more need to transport the production to the recording
‘ points and back again to the bemches, m at the same
time the number of persons haniling the work,

In various factories and in individual shops certain
requirements uawﬁregud:z systems of counting and re-
cording, whioh permit the complete or partial utilization
of the mentioned possibilities, and therefore ths corresponding
installations are very diverse in wheds operating prinoiples and ém
oconstruction features.

The device desoribed below aims to satisfy as oompletsly
as possible the requirements presented in oounting and recording
mass prodvotion, The general diagram of the device is shown in
Fig. 1. The device oonsistz of three basio pnrtu/EhF:'mlmitting
elements, the integrating mechanisms, and the resording apparatus.

The machine whose work is to be recorced, is equipped

/ . with & transmitting element conveying the primary elecirical
impulse during the passage of one piece of work. The number of
machines served and the equal number of transmitting elemeuts
determine the capacity of the installation comprising 20 items for

the device described.
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At a high produstion tempo whon tens of thousands of PuGe o

dmods pass through every machine during an shift, it i:radvhable
web to register eﬁtgg mvﬁ b\x%’;n consolidated indica-
tors in order that the .quantity of registered recorded units
does not exceed‘L it . Consequently, it is necessary,
first of all, to sumarize the primary impulses of the trans-
mittera. This operation is assomplishe sd through the integrating
mechanism which conveys the s econdary impul!e{l when the number of
the primary impulses form a oomputed unit -’i:ua is recorded,

The seconda:y impulses ast on the recorders, which are joined
together in the recording apparatus, and on one sheet of
steadlly moving papsr every recorded unit of production which
passes through each machine is marked down with a convential
symbol (line). Thus, every bench has its trensmitter, integ-
rating mechanismmd reaordsny rﬁnh is the general system

LAl
for all the oounting-recording devices. Let us teor—over

« ;;;di}&:_upu\te olmont,.

The machines - presess - equipped with this device, had
individual eleotric drives. A special charaoteristioc in this
cass is that during the working utroke (or with mome phase
displagement), t&h; power required by the elootrﬂ motor increases

L:%x‘ibif}. Fig. 2 ,MMM the osoillogram
of the electric motor current intensity., During the working
stroke the ocurrent intensity increases rapidly up %o a maximum
value ip,xs and them dsoreases gredually %o imine afver—wirtoh-

rerpiring-TEPEEtE B, When the machine is idling; the ourrent
intenaity drops to {» This variation-characteristic of the

eurrent intensity in the elestric motor oircuit was utilized
in developing the transmitter, called "imoulse”; actually,

it represents an overload relay. In reality ‘the armature of
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the impulse transmitter has to romain in its extreme position,

5 when the ourrent intensity does not exceed ig» and passes into

a {ts other extreme position when the ourrent intensity excecds

the more relisble

1 The greater the relationship imex/igs

g
18 the work of the impulse trunsmitter.

In designing the t ranamitter system, special sharuoteristios
of its operation under the given oconditians have to be con-

sidered: without disturbing the a d justment, it must withstand

an extremely heavy overload when the machine is started; it must

operate during & long period of time, in spite of tens of thou-
I ! .
: \ sands of impulses dru.‘"jj: * gedaon, %We , ,
{ Lﬁ e, oj‘d~¢ v vy T e
W. %% magnetio cirouit sonsietd
crmwd-! of an L=sheped bracket with a horizontally arranged oylindrical
core on which is placaed a winding oonnected in series with one
of the wires of the eleotrio motor. There is & weight on the
armature which causes it %o romain nermally in a pulled - out
position; the adjustment of the trensmitter is oarried out
by ahifting the weight on the .mtm'u. dérnnamitter
hnror anknpon ﬁs
dsethvd durablo,\opernﬁ qualities under production conditions
q& a period of several mcmthu“g without additional adjustment.

AR
Let us go on to the following pnrt of the oounting-reoordlng

device--the integrating meohaniszm. w%;m d W
resgtleanias. is shown in Fig. 1. The magnetic ocirouit consists of an L~
ahaped bracket and a oylindrioal ocore on which & coil is placed.
e e e —— Tha s.rmature of the integrating mechanism is not shown in Figg\ 1,
beaause a oross section is preaented hers. With each ocurrent
impulse sent by the transmitter to the coil of the integrating
meohmlsm,%_:mtwa 4urns the atep gear one tooth ahead, with

the % of a lever and a springe. The working prinoiple of th)
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7 armature system--atep gear is identioal %o (Zf- analogous
pr,inotpla used in telephony., Om the s haft of the step gear
there is a sorew whioh turns the worm gears On the same shaft
with the latter, a oam having cne gear tooth is fitted on.
During rotation of the cam its gear tcoth acts on the contaoct

set, snd, by olesing i%, conveys the s econdary impulse.

e

DGR XX A EMAI T XX YRR S

In the device examined, the step gear of the integrating

R

mechanism had 25 gear teeth, the worm sorew--gingle-cut, the worm

St

j gear--40 gear teoth; thus, one recorded unit oorresponded to
i ;3’.:;.—*,4». '4.",4 '{-LAL.Q{L .

1000 prodwads.’

-
J4-ie-necesgary to— ARy tnto tderatton—vhat Ew step

gear push-rod is the part of the mivede osounting and recording
device whinh—ts most susoaeptible to wear and tear)' T;:erefore,
the oonstruction of the push-rod must permit very simple re-
placement. For the same reason, the integrating mechanisms

should be easily accessible from every direction for repairs

and exmn‘gion. Hg 4 shoas.the.dat & H—v 1o 2 v o km

T i e N b L e S R R

in-the 54

gerecording-dexios with 10 unkds—omra-hinged
reskT

The recording apparatus consists, basioally, of two joined
parts - the paper pulling mechanism and thm devioce.
Wﬂam device ~ie-te-possibie—to produca$
automatioally, by various means, oonventional symbols on
paper when an electrioal impulse is received, The most prevalent
method in many self-recording devices is an ink entry by pen,
operated through an oleotro-magnet, However, the utilization
of this method under the considered oiroumstances would be
inconvenient due %o ths necessity of oaring for a large number

of pens, refilling them with ink, eto. Therefore, anothss
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method of recording the impulses was amployad , whereby the

ln-l-“* part operates roliably
without eny wntemmo‘(j—&éypowriter ribbons .

-~
) oring mabendel . TheM {nstrument--recorder=-

long, uninterrupted,

periodsof time,

i used- 1ha

w tho usual electro-magnet (Fig. 1). Its armature

is L-shaped and forms one unit with tha'w-fh‘ris plate. The

' fin of them plate is 0.6 mn wide and 6 mm long; the

lines obtained on the paper are of the mme length. All the

recorders, equal in number to those of the transmitters, record

/ i

on the seme sheet of paper, and have, therefore, to be agsemblad
|
‘ close %o each other in two rows. R0

r \r\*} s

The arrangement of the sorew (Meyer's spiral)

is seen in Figs. 1 and 6. 1t is composed of & shaft, V, on

which a spirsl groove is out 0.3 ~ 0.5 mm deep. Along this cut

s, (0.7 - 1.0 diem) is wound, fastened

a tightly pulled gteslwire,

securely to the shaft ends, Thus, thewire forms & protuberant

JH\

spiral line. Thah“ﬁnsworcw turns slowly during the operating

o period (2-6 rotations per mine)e

The 1ines are printed on the paper as follows: the paper

P and the eedmeiwg ribbon L are inserted betwsen the fin of

St
the% plate R and the wire of the writing sorew. In

not go through the re-

a normal oondition, when the ourrent des
primtie.
P N

sorder and ite armature is not pulled in, the fin of the

o R plate does no% press against the ribbonm, the paper, or the wire

of the writing screw.
rmature is pulled in and thaMplne presses i its

When ourrent pussss through the recorder,

its a
fin against the eedsrsag ribbon,
4
If the %norm were not rotating the ribbon would

r at the prossure polint.

make a dot imprint om the pape

. !
. When the 3;‘:‘:%%%3 orew rotates the ;&m where thamuh
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plate presses the fin will move steadily and leave a line
trace on ths paper. If the time of the current flow in the
winding of the recorder exceeds the time of onme full rotation
of thm sorew (which ocan easily result) the length of
the line imprinted will be equal to the length of thom
plate fin of the recorder.

The same m sorew is used for all .recorders, and also
the same cebeséeh~ribbon, repeatedly pe-wound in opposite
direstion from one spool to the other, as in a tnmito! .

The speed of the motion is no%t importent, 2--20 ma/hr is
suffioient. For better exploitation of the entire width of

the eederdwe ribbon L n..—gm is arranged (Fig. 7) in a slant
direotion with respect to the lines of the fins R of them-
corder m‘:&\plaﬁen P,

The recording of lines on the paper, using recorders of
the above type and & typewriter ribban have a number of ad-
ventages sinoe sn:appliance of this kind does not require any
care and is always Wewsst in operating conditon di“-&g—»
periods of many months.

The other part of therecording apparatus is a paper-
pulling mechanism. The paper used in the rscording apparatua
oan be of blank form, typographioally imprinted; the counting
and recording device will insert the lines in the empty vertiocal
colunms. Undsr the same headings, 4shose dates, the numbers of
the machines, plants, counting-reoording oards, etc., are filled
in by hand, One ocan also use a roll of printing paper for
entries and tear off the filled in oard at shift ohange.

The main part of the paper-pulling arrangemeut is the drum

(Fig. 1) equipped with a olamping device to fasten the efid:

(0}{?\05\*‘«“ AL

[

* Declassified in Part - Sanitized Copy Approved for Release 2012/64/06 : CIA-RDP82-00039R000100}(‘)20(;66‘;-7‘

TR

280




’

Declassified in Part - Sanitized Co| . D ’
py Approved for Release 201 : ‘ ‘
2/04/06 : CIA-RDP82-00039R000100020066-7

®

placing the

of the blauk paper. To sveld warping or dis
14 1s put between two fel% pada which act as & brake.

paper,
er-pulling drum is rotated by a synchronous eleotrio=

peed stability of the moving

The pap

motor, in order to assure better 8

paper. It 1s edvantageous if the drum makes & full rotation
in exaotly 12 hrs. The drum diameter is selected in order tc

obtain & paper speed of 20 mu/hr. It is olear that reduction
ars with a very high gear ratio (1.080000 if the electrio-

ge
have to be installed between the

motor rotates at 1600 rpm)

shaft of the eieotrio-motor and the shaft of the paper-pulling

drum, The reduction gears of the counting-recording devioce

in use oonsist of two pinion gears and three worm gears,

Prlr\"(n-«c

/ i
placed
The webbag sorey wee rotated

i
placed in one oil gear box.

the intermediate gear ratios of the reduction gears.

ng oard should make

at one of
We have noted that the sownting-recordi
1t possible %o oheok the working rhythm of every maochine, L. G,
permit the determination of the completion tine for each production
+aermine the places

unit recorded for any of the machines or %o de

Yamgl W
daoGiow of iile pertods. This will be achieved if the time

£ +he enti-e installation is recorded

of starting and stopping ¢
on the counting-recording card by means of & button-switch of

one of the recorders, especially designated for this purpose.
Knowing the paper speed and the time when the marks were recorded,

it is easy to arrange the hours and minutes over the entire

length of the sounting-recording oard in millimetere.

If the shop has a standard systemized olock system, it 1s

easy to oomeot in the oirouit of the recorder assigned to

reglster the time, & special integrating mechanism in parallel

with the button used for manual marking. This mechanism should

have a geer ratio of 60; bih!&ggcr.‘-rclled by each minute impulse
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of the olook system it will make hourly marks on the ocounting-

recording oard. In shops with this olock system, the eleotrio

# motor and the reduotion gears oan alsv be

: Aodr
;! &b%h a very simple installation (mechanism of an electrisc

olook) supplied with impulses every minute and rotating the

paper-pulling drum. It is expedient, in such a oase, to rotate

the :n-&’thg sorew of the recording apparatus by means of a Warren

motor.
For inserting and removing the sounting-recording cards

and also for inspecting the recorders, the rack on which they

are mounted is hinged (PHeT=t). Bhro—irres—obiwrimed—omrthe
W.

The electro-techniocal system of the counting and recording
device is simple; its fundamental elements are shown in-Fig..S.
The supply for the integrating mechanisms should be direct
omrmt%\from a rectifier, since with a production rhythm
£ one hundred erticles per minute the duration of a transmitter

[+]

impulse is 0.1 sec. If the integrating mechanism were supplied

S AAS
with alternating ourreng( 1t oué start vibrating during its

movement frem one extreme position to the other, producing errors

in the step gear rotations. The supply for the recorders is
taken directly frou the alternating ourrent system, sinoe the
vibration of the armature does not have significance heras,
In oconclusion we shall point out that the counting and
: recording device could be utilized for signaling to a central
a dispatch point the status of the work of the machines or their stand-
still,. This oould be acoomplished, for example, with the aid of
neon signal-lamp %abls in parallel with the eleotro-magnets of the

integrating mechanism. During every impulse conveyed by the

(om\ntm\AL
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transmitter, the oorresponding neon lamp on the table witd

flash aad thus provid;‘igmls oonoerning the work of the

machines,

I, D, Andreyev und D, V. Zernov, partioipated in the
development of the devioce.
(Insﬂtute of AutomaticsGemémed and Telemechanics of the

Academy of Saiences of the USSR.)
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FMgure 13 Plagram of the oounting and reocording apparatus
Transmitters Yeooording apparatus
oam oontact group Reoorder
‘ step gear Fia. of Armature
Recording plate S, oy
| ribbon
£ o 8 ° paper Felt brake
g g [+ 13,% o spiral " '
5 amp W sorewiMeyer's
: ° E %.,‘3 drum  TTONG spiral)
! Integrating
e ————
{ Figure 23 Sohematic oscillogrem of ourrent in the circuit of
i an e‘lec‘mﬁﬁo’tcr press. L
i y oo v
r Figure 31 Impulse transmitter
1{ A - Wingings E - atop sorew on the armature B, pressing on
)(' //} the contect set Ki & = stop nuts holding the aruature; H - insulating
B j U e plate of sontact set; L - oommutator bar; M - contect nuts;
t
l P - base; Q = weight; R = fin of armature; 8 - magnetic oiroulit;
‘ T - pins for cover
|
1 Hgure 41 Two groups of integrating mechanisms; at left-
| PR W
i Z/ N _\ the recording apparatus; at right - the eleotric-motor;
C "\ 9 Figure 5t Recorders
Figure 61 Method of recording the linea on paper e 5
1
Figure T: Relative position of recorders and the cowenbng-
A ribbon N
a0 Figure 81 Recording 8] aratus
O - X~ PP
¥ Y0 a e LU AR
ALt QN Vs .
| ; . . \ .
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